TL7757, TL7757Y
SUPPLY VOLTAGE SUPERVISOR
AND PRECISION VOLTAGE DETECTOR

SLVS041D — SEPTEMBER 1991 — REVISED AUGUST 1995

available features

® Power-On Reset Generator L]

® Automatic Reset Generation After Voltage L]
Drop

® | ow Standby Curren t...20 pA L]

® Reset Output Defined WhenV ¢ L4
Exceeds 1V

TYPICAL TIMING DIAGRAM
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The TL7757 is a monolithic supply voltage supervisor designed for use in microcomputer and microprocessor
systems. The supervisor monitors the supply voltage for undervoltage conditions. During power up, when the
supply voltage, V¢, attains a value approaching 1 V, the RESET output becomes active (low) to prevent
undefined operation. If at any time, the supply voltage drops below threshold voltage level (V|1_), the RESET
output goes to the active (low) level until the supply undervoltage fault condition is eliminated.

The C-suffix device is characterized for operation from 0°C to 70°C. The I-suffix device is characterized for
operation from —40°C to 85°C. The M-suffix device is characterized for operation from —55°C to 125°C.

AVAILABLE OPTIONS

PACKAGED DEVICES
CHIP FORM
Ta SMALL OUTLINE TO-226AA SOT-89 )
(D) (LP) (PK)
0°Cto 70°C TL7757CD TL7757CLP TL7757CPK
—40°C to 85°C TL77571D TL7757ILP TL7757IPK TL7757Y
—55°C to 125°C TL7757MD TL7757MLP —

D and LP packages are available taped and reeled. Add R suffix to device type (e.g., TL7757CDR).

Chips are tested at 25°C.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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TL7757Y chip information

LP PACKAGE
(TOP VIEW)

PK PACKAGE
(TOP VIEW)

AN

GND

Vee

O

RESET

Vcc GND RESET

U U U

GND is in electrical contact with the tab.

This chip, when properly assembled, displays characteristics similar to the TL7757C. Thermal compression or
ultrasonic bonding may be used on the doped aluminum bonding pads. The chips may be mounted with
conductive epoxy or a gold-silicon preform.
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BONDING PAD ASSIGNMENTS
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ALL DIMENSIONS ARE IN MILS

> Tjmax= 150°C

LV VP e
TOLERANCES ARE +10%

NO BACKSIDE METALIZATION
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\oltage
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T Backside of chip has an internal electrical
connection to pad 4.

CHIP THICKNESS: 11 MILS TYPICAL
BONDING PADS: 4 x4 MILS MINIMUM
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equivalent schematic
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ACTUAL DEVICE
COMPONENT COUNT

Transistors 27
Resistors 20
Capacitors 2
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absolute maximum ratings over operating free-air temperature (unless otherwise noted) T

Supply voltage range, Vo (SEe NOte 1) ..o -03Vto20V
Offstate output voltage range (see NOte 1) .. ... ot e -0.3Vto20V
OUIPUL CUITENE, [ ..o e e i e as 30 mA
Operating free-air temperature range, Ta: C-suffix ......... ... .. .. 0°C to 70°C

[-SUFfiX oo —40°C to 85°C

M-SUFfiX ..o —55°Cto 125°C
Continuous total power dissipation ........... ... i See Dissipation Rating Tables
Storage temperature range, Tggg ..« ove e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............c.ccv i, 260°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: All voltage values are with respect to network terminal ground.

DISSIPATION RATING TABLE 1 — FREE-AIR TEMPERATURE

Tp <25°C DERATING DERATE e o e
PACKAGE  boWER RATING FACTOR ABOVE Ta=70°C Ta =Bo°C Ta =125°C
D 725 mw 5.8 MW/°C Ta =25°C 464 mw 377 mw 145 mw
LP 775 mW 6.2 mW/°C Ta = 25°C 496 mW 403 mW 155 mw
PK 500 mW 4.0 mW/°C Ta = 25°C 320 mw 260 mw —
DISSIPATION RATING TABLE 2 — CASE TEMPERATURE
Tp < 25°C DERATING DERATE o e
PACKAGE " bowER RATING FACTOR ABOVE Ta=70°C Ta =Bo°C
PK 3125 mwW 25 mw/°C Tc =110°C 2000 mwW 1625 mw
recommended operating conditions
C-SUFFIX I-SUFFIX M-SUFFIX ONIT
MIN  MAX [ MIN MAX| MIN MAX
Supply voltage, Vcc 1 7 1 7 1 7 \%
High-level output voltage, VoH 15 15 15 \Y
Low-level output current, Ig 20 20 20 mA
Operating free-air temperature, Ta 0 70 -40 85 -55 125 °C

{’f TeEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TL7757, TL7757Y
SUPPLY VOLTAGE SUPERVISOR
AND PRECISION VOLTAGE DETECTOR

SLVS041D — SEPTEMBER 1991 — REVISED AUGUST 1995

electrical characteristics at specified free-air temperature

TL7757C
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX
) o 25°C 443 455 467
ViT—  Negative-going input threshold voltage at Vcc \
Full range 4.4 4.7
Vit Hyst is &tV 25°C 40 50 60 v
steresis a m
hys Y ce Full range 30 70
25°C 0.4 0.8
VoL Low-level output voltage loL=20mA, Vcc=43V \
Full range 0.8
. Vec =7V, VoH=15YV, 25°C 1
[ High-level output current ; A
OH 9 p See Figure 1 Full range 1] "
R =2.2kQ 25°C 0.8 1
8 - L .
Vres Power-up reset voltage Ve slew rate < 5 Vips Full range 2 \
25°C 1400 2000
Vcc =43V
lcc Supply current Full range 2000 HA
Vcc =55V Full range 40
1 Full range is 0°C to 70°C.
1 This is the difference between positive-going input threshold voltage, V|14, and negative-going input threshold voltage, V|T—.
8 This is the lowest voltage at which RESET becomes active.
switching characteristics at T o = 25°C (unless otherwise noted)
TL7757C
PARAMETER TEST CONDITIONS TAJr UNIT
MIN TYP MAX
. . P Ve slewrate <5 Vips, | 25°C 3.4 S
tPLH Propagation delay time, low-to-high-level output See Figures 2 and 3 Full range s us
) ) ) ) 25°C 2 5
tPHL Propagation delay time, high-to-low-level output See Figures 2 and 3 us
Full range 5
25°C 0.4 1
. Rise time Vce s_lew rate <5 Vlys, us
See Figures 2 and 3 Full range 1
. . 25°C 0.05 1
tf Fall time See Figures 2 and 3 us
Full range 1
o ] 25°C 5
tw(min) Minimum pulse duration at Vcc for output response ps
Full range 5

1 Full range is 0°C to 70°C.
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electrical characteristics at specified free-air temperature

TL77571
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX
) o 25°C 443 455 467
ViT— Negative-going input threshold voltage at Vcc \Y
Full range 4.4 4.7
Vit Hyst is atV 25°C 40 50 60 v
steresis a m
hys y ce Full range 30 70
25°C 0.4 0.8
VoL Low-level output voltage loL=20mA, Vcc=43V \Y
Full range 0.8
. Vec=7V, VpoH=15V, 25°C 1
| High-level output current . A
OH g P See Figure 1 Full range B
R =2.2kQ 25°C 0.8 1
8 - L :
Vres Power-up reset voltage Ve slew rate < 5 Vips Full range > \%
25°C 1400 2000
Vcc=43V
Icc Supply current Full range 2100 pA
Vcc =55V Full range 40
T Full range is —40°C to 85°C.
¥ This is the difference between positive-going input threshold voltage, V|T.+, and negative-going input threshold voltage, V|1 _.
8 This is the lowest voltage at which RESET becomes active.
switching characteristics at T 5 = 25°C (unless otherwise noted)
TL7757I
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX
. . e Ve slewrate<5 Vips, | 25°C 3.4 S
tPLH Propagation delay time, low-to-high-level output See Figures 2 and 3 Full range s us
) ) ) ) 25°C 2 5
tPHL Propagation delay time, high-to-low-level output See Figures 2 and 3 us
Full range 5
25°C 0.4 1
& Rise time Vce §Iew rate <5 Vlps, us
See Figures 2 and 3 Full range 1
. . 25°C 0.05 1
tf Fall time See Figures 2 and 3 us
Full range 1
o ) 25°C 5
tw(min) Minimum pulse duration at Vcc for output response ps
Full range 5

T Full range is —40°C to 85°C.
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electrical characteristics at specified free-air temperature

TL7757TM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX
Y% Negati ing input threshold volt tV 25°C 198 4% 497 v
_ egative-going input threshold voltage a
T 9 gong inp g ce Full range 4.35 4.7
Vit Hyst is &tV 25°C 40 50 60 v
steresis a m
hys Y ce Full range 30 70
25°C 0.4 0.8
VoL Low-level output voltage loL=20mA, Vcc=43V \
Full range 0.8
. Vec =7V, VoH=15YV, 25°C 1
[ High-level output current ; A
OH 9 P See Figure 1 Full range 1| "
R =2.2kQ 25°C 0.8 1
8 - L .
Vres Power-up reset voltage Ve slew rate < 5 Vips Full range 2 \
25°C 1400 2000
Vcc =43V
lcc Supply current Full range 2500 HA
Vcc =55V Full range 40
1 Full range is —55°C to 125°C.
1 This is the difference between positive-going input threshold voltage, V|14, and negative-going input threshold voltage, V|T—.
8 This is the lowest voltage at which RESET becomes active.
switching characteristics at T o = 25°C (unless otherwise noted)
TL7757TM
PARAMETER TEST CONDITIONS TAJr UNIT
MIN TYP MAX
. . P Ve slewrate <5 Vips, | 25°C 3.4 >*
tPLH Propagation delay time, low-to-high-level output See Figures 2 and 3 Full range = us
) ) ) ) 25°C 2 5%
tPHL Propagation delay time, high-to-low-level output See Figures 2 and 3 us
Full range 5*
25°C 0.4 1*
. Rise time Vce s_lew rate <5 Vlys, us
See Figures 2 and 3 Full range 1*
. . 25°C 0.05 1*
tf Fall time See Figures 2 and 3 us
Full range 1
o ] 25°C 5
tw(min) Minimum pulse duration at Vcc for output response ps
Full range 5*
*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.
T Eull range is —55°C to 125°C.
J@ TEXAS
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electrical characteristicsat T p =25°C

PARAMETER TEST CONDITIONS TL77o7Y UNIT
MIN TYP  MAX
V|IT= Negative-going input threshold voltage at Vcc 4.55 \%
VhysT Hysteresis at Vcc 50 mvV
VoL Low-level output voltage loL=20mA, Vcc=43V 0.4 \
loH High-level output current Ve =7V, VoH =15V, See Figure 1 MA
V,-ESRt Power-up reset voltage RL =2.2kQ, Vccslewrate <5 Vius 0.8 \
Icc Supply current Vec =43V 1400 HA
Vcc =55V

T This is the difference between positive-going input threshold voltage, V|14, and negative-going input threshold voltage, V|1 _.

¥ This is the lowest voltage at which RESET becomes active.

switching characteristicsat T o = 25°C

TL7757Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP  MAX
tPLH Propagation delay time, low-to-high-level output \S/gngilger:er?t; :ng \é/HS, 3.4 us
tPHL Propagation delay time, high-to-low-level output See Figures 2 and 3 2 us
e e
tf Fall time See Figures 2 and 3 0.05 us
I
b TEXAS
8 POST o!FTESB;E g&i'NIDE_ANS,’};XSAS 75265




TL7757, TL7757Y
SUPPLY VOLTAGE SUPERVISOR
AND PRECISION VOLTAGE DETECTOR

SLVS041D — SEPTEMBER 1991 — REVISED AUGUST 1995

PARAMETER MEASUREMENT INFORMATION

Vce

15V TL7757 RL =1kQ
Vce
Pulse JE—
+ TL7757 Generator I RESET ouT
55V <> RESET
GND C| = 100 pF

B i /‘\ (see Note A)

GND

]

NOTE A: Includes jig and probe capacitance.

Figure 2. Test Circuit for RESET Output

Figure 1. Test Circuit for Output
Switching Characteristics

Leakage Current

Vee 48V
(see Note A) VIT+ VIT-
4.3V

\
tPLH M ﬂ_—b; — tpHL
|

90% 90%
RESET 50% 50%
10% 10%

NOTE A: Ve slew rate <5 s

Figure 3. Switching Diagram
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TYPICAL CHARACTERISTICS T

Table of Graphs

FIGURE
Vce Supply voltage vs RESET output voltage 4
vs Supply voltage 5
Icc Supply current -
vs Free-air temperature 6
vs Low-level output current 7
VoL Low-level output voltage -
vs Free-air temperature 8
loL Output current vs Supply voltage 9
ViIT= Input threshold voltage (negative-going Vcc) | vs Free-air temperature 10
Vres Power-up reset voltage vs Free-air temperature 11
Vres Power-up reset voltage and supply voltage vs Time 12
Propagation delay time 13
SUPPLY VOLTAGE SUPPLY CURRENT
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RESET OUTPUT VOLTAGE SUPPLY VOLTAGE
8 i 2 T
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Figure 4 Figure 5

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS T
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t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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ViT_ — Input Threshold Voltage -V

Vies, Vcc— RESET Voltage and Supply Voltage — V

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.

TYPICAL CHARACTERISTICS T
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated



